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A bstra ct
W e propo sea simple m ethod of detecting 血st-lo aded air m ass o v ertheland are a,
which is bas ed on thedif6er e n eebetw ee nRayleigh- c o rr ectedrefkctan ces at4 1 2n m and
4 43n m bands of Se aW iFS data. The m ethod, together with m ulti-band bas ed clo ud
m askingalgorithm ,is appliedto
F98April Se aW iFSim ages ofc o ntine ntalChin a, whe n a
m ajordu ste ve nto c c urred･ T he res ulted
”du st a eros olinde x” im ageries a re c o mpar ed
with dust am otlntdistributio npredicted by adu sttr an sport m odel, sho w inggo odge n eral
agree m e nt･ T he co rrelation ofthe s atellite･deriv edinde x a ndthepredicteddusta m o u ntis
dis cu ssed 舟otn the vie wpointofdifreren cehthelandc o v er.
htrodtlCtion
Mineral dtlSt･rich a eros ol, s u ch as with S al1aran
dustorA8iandustparticles,isimporta ntinter m s of
itseffe cto Tl radiatiorlbudg8taS W ellasits role as a
sour c e of micr o-nutri¢ntintlle OCe arlicphytophnkton
e cosyste m . To kn o wthe spatialdistributioJl a nd its
te mporal variability, S &tellite obs e rv ation of dust
aeros olis ofgre at importan ce.
Thereha vebe e n m a ny w orksin satellite rem ote
sensing ofaero s ol(King etal. , 199 9,for e x a mple),
wheretypical observ ationbands are mid- visibleto
n ear-iTl触 redor short w av ein丘ared. An e x c eptio nal
caseis He m an e t aZ.(1 97)who usedU Vobs erva-
tion data of TotalOz on eMa:p pizlgSyste mCrOMS)to
deriveAe r osolIndex(AI), ht there s ee m stobe no
atte mpt tO uSe 革ho rt wavelcngthvisible ba nd data,
which m aybe use血1in observhg abs orptive ae ro s ol.
ln this paper w e s tudyLthe possibility of using
T'bltle'. bands of Sea Wide Field- of_ Vie w Sc a m er
(SeaW i FS)to dete ct the Asian dust･loaded a e rosol
overthelazld ar e a. On e ofthe differe nc esbetw een
o ceaJlarid landin terms ofsatellite re m ote sen singOf
aerosolisthe vadabilityin the spectralre鮎 ctan ce of
the s urface. Whilethe odeanic wateris abrLOStblack
atnearinfrar ed bands where m o stof the sigrlalc o me s
缶om a e r o s ol, the land surfTace cha ngesits spectral
respo ns e o ve r wi de r ange of vis bte throughn ear-
infrar edreg10rL1la rgely depe nding o nits hndc o v er
category. Ee n c e, w e sho uld take 也e diffe r e nce in
land c ove rinto c on sideratioJl althotlghthe an alysis
wa s n ot m ade atfu 1lstre ngth in theprese ntstudy.
In thispaper, w cdefine asim ple cmplrlCal for m ula
of
--
dtl StV eil inde x o ve rland(L D V l)-- w hichis de -
riv ed &om the 4 1 2aTld the 4 43 n m band data of
Se aW iF SI Then
,
a series of lloTleday co nposite
”
im agery ofthedust v eilinde x over1 1daysin April,
1998 fs c o mpa T ed wi thhe c olum z一ar m a s sOf dust
particle spr edicted by adust tran sportm odelcalc ula-
tiorlde v eloped by o n e ofthe autho rs. Co mparis o nis
als o m ade withthe cont6 mpOraJle OtlSγO MSAero s ol
hdex(Al)im ages. We als odis cu ssthe ef 触tof dif･
ferent hnd co v er c ategory, u s ing an existing land
c o verdatabaseO
t
ateishieLat” 1999).
DtlStV eilinde x o v e rhad(u)Ⅵ)for
Se aW iFSdata
Dej;n 肋 〝 ofL DVT
We 丘rst do血 e the elev ation-c o re cted Raylcigh
radianc eLc7ta Sthe radian c ethatthe satel一ite w oll d
observ e ai the pixel lo catio n whenthe at7n O声phe re
c on sists of air m olec ules only. rn c a一c ulatingthis, w e
a s s u m ethatthe Rayleighradianceiヲpr oPOrtioTLalto
the stlrfa cepresstlr e Whidl,intern, lS a Simple Rn c -
tio nof the ele v ation at theloc ation.
T hen, the emplrlCal dnst veil inde x o v.erlm d
L DVlisdefin edas
L D VI-(LT(4 43)-iR(4 4 3)
-(Lr(4 1 2)- LcR(412)
wh?reL'(九)standsforthetotalradian ce observ ed by
SeaW iF S in九【n m]barld.
The rationale fTor this is form ula asfTollo ws.
Firstly,LT - LcRis m odeledas the su m ofthe radianc e
du eto aero s olandtt16 r adianc edtletOthe gro u nd.
Since the pair ofthe Selected ba nds(41 2n m and
443n m)is located s o close that we c a n a nticipate
miTlirnu m difFTerenc e in the su rface reLlectaJIC e.
M e an while
,
when we ha vedustaer osol
,
the ae rosol
radiancein 4 12n mband willbe m orediminishedtharL
in 44 3nTnbanddueto the enhan c edabs orptioTleffect
that ariseB舟oE nla rger valu e ofim agin ary part Of
refr activ einde x of du stparticles. This effectis also
enhaJIC ed from thc larger inte n ction betw een dtlSt
particle s and air mole c ules dtle t9 the th icke r
Rayleigh optical thickness. He n c e, w e a n ticlpate
large rL D V Ivaltle When aeros ol is m o re absorptiv e.
- 55 -
SeaWiF S datapro c es sing
se aw iFS LE:V CI-1 GAC dぬ that c ov ers80 -
150oErange w ere c ollectedtoiTor md aily co mposites
ofL D V IiTn ageS OV ertheperiod ofApri15
- 25 in
1998. T he ``clotld
''
pixelis ma8kcdwhe n tllefo11ow -
1ngCriteria w ere m eta土thc s an etim e･
LT(412)- Lc R(4 12) ≧ A,
LT(443) - LcJZ(44 3) ≧ 10, a nd
LT(670卜 LcR(670) ≧ 1001W/cm
2
/n血 sr).
Co mpa riso n swithothe rdtlStindices
Im age co mpwis o ns
The re s ulted 血stveilinde xima-ges are sho w nin
flgtLre 1,together‾wi th O NL Tm odel-pr edictedcoレ
ア- 1ar am ou nt(cente r) and TO MS A
e ros ol Inde x
l mag
.
e S(right)･ OTr-1iDe 血st tran sport(O N LT)m odel
w a s IT nple m e nted iTltO Regio nalA tTnOSpheric M od
-
el ing Syste m(RA MS),to 由m tLlatethetrallSp qr(atio n
of 血stparticles which o占ginaLtCde sert a re asin China
O)no eE. al. ,inpre s). The origin al data of T O M S A I
are taken 丘ozrl di e TOM S ho me page
幽 )･ Look-
ing the du stim agesin adayby day basis, thereis
gen eral agre eTn Ctlt in
祁dt)St distribtltio TL
''
pgttern
az nong thethre ediferentim ageries･ The L D V Iim -
ages sho wgoodco r ehtio nwidlthe ON LTIPr edicted
dtlSt distribtltio n, althollghitsee ms to failin depict･
1 ng
"
eXtrCtrLedtlStload”in dusts o ur ce ar ea. In c o m･
pariso nwith the L DVIand ONLY im ages, TO MB A l
im agerysho w s signi丘c a rLtdiffere nce in the magni-
tllde Df thcinde x. It iB notS OSe n sitive forllea.Vy
dustload in the s ou rce a r eas wtlere aSitsho w shigh
se nsitivityin the areas免r丘o mthe s otLr C e S Wherethc
dust c o nc entrationi8 m TLCh low ered. This m ayindi-
cate relativ eins ensitivity to 也e ne a トS urfac edust
ev e nts.
Co7Wide ratio n o ndlHer entla ndc o ver
･AItho ughw e asstlm Cd thatthespectralrefle ctan c e
ofthe surface obs erv ed in412and 443n mbands are
close a ndthe e飴 ctof the va riabilityinlaJLds urface
rei丑ecta nce is minimt m , the L D Ⅵvalue写 mB[y be
af鞄cted bydi飴r¢nthtldco v er, To see the v ariability
dtl etO thataspe ct, W etIS edA A R S Asian laTld cov e r
data set(Tateishi et れ 1 9 9)to c oTnpar ewiththe
im ageries. W eshow apa rtofou r analysisbelo w.
Figt)r e2 sho ws‾a scatterdiagra m of the sub-
s azr[pled LD V Iand ONL TdtJSta mO tntforApril20,
1 9 98. A tcactl S a mple locatio n, the land cover is
checked and, fTorthis rlgtm , the s a mple poini is
m asked ifthe hndc overis o71 e Of.Iw ater1. categories
o r uzban are a. IIen ce,thepoints in the 丑gure cpv6rS
wi de ra nge oflandco ver chssc s,including vegeta-
tio n, forest, gra s sla nds,paddy/wheatflelds, andev e n
those no n- vegetative a rea s stLCh asbare gro Ⅶ1d, sarLd
orro ck. Althol増h the scatterin fLgtlre 2is n ots mal,
w e s ee positive cor rehiio n Dfthe index wi th也e
m odel-pr edicted dusta m ou nt.
Wc also c o ndtICtedsimilar malysl畠 On TOM Bdz[ta
whoseres ultis sho w Tlinfigtlre3. Notethat the dia-
gr a mhas mor evariabilitythanthc o n ein theprevi
-
ou sfigtlre, reflectingdifferentre spons e ofT O M B A I
over
I-
so tT rCe are a
l'
and
t-far a re a
'＼
FiBur eS4 and5sho w e x a mples of L D Vl
･ ON L T
relatio n ship overdiffere ntClasses of landc ov e r･ In
fLgdr e4, w6 r e strictedsamplesto thosewi thciategO
-
ries10thr otLgh132of tlleland c oy e rdata s etthat
corr e spondsto ge neralvegetatio n area･ T his clearly
Showsbette rco r elatiolin co ntrast to the res ultin
figure 5 wherethe sa mples w e retakenfro ma setof
categories whichc onsists ofpaddy/whe atfields and
other typic al de s ¢rtヤpe land cov e rsuch as sa nd,
ro ck o rbaregro u nd.
Co 皿CltlSioJI
W e h ve htroduceda simpleindexfo rdnst･1o aded
aero sol basedon the SeaWiF S血 ortw avel ngth visi-
ble band data andco ndnctediniti ale yalu ation uslng a
m odel-predicted dtJSt a nOt nt and TO M S Aero s ol
lrLde x o verllday period in Apri l,1 9 9 8wtlen m ajor
series ofdust ev e nts oc ctlr red. From the r esults, o u r
du stv eilindex(L D V I)sho w s significantlyhighc oト
relation with ON L Tm odeトpredicted dust am o u nt,
whichsee m sto bebetterthan TO M SAl. A t the
8 atn etlm e, L D VI obviouslyhas depende.n cy oTlland
cover, wllichncc e s sitates fudheritlV e Stigz(tion .
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Figtlre2. Scatterdiagra m ofthe SeaW iFS･
deriv ed dustveilinde xforland(LD VI)aTldthe
ON L Tm odel-predicted coltl m narTn a S S Ofthe 也st
particle s o nApril2 0, 1 9 9 8･ Points are s a mpled
withabo ut 1-degr eegridspacITlg Ove rSO
P
-50oN
arld7 5o -135o E area s. La ndc o ve r c ategode sof
l Oー194 are c onsidered.
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Figtlr e4. Sa m e asFigure2 blltS a mples are
limi ted to the land c o vercategories10-132,
which are m o stly v egetation mdgrassland.
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Figtlr e3. Scatter diagra m of TOM S
Aeros olIndex a nd the O N LY m odel･pr edicted
coluJTlna r m as s Ofthe 血stparticles o nApril20,
1998. Points w ere sa mpledi一lthe sa m e w ay
asFigure2.
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